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Research Problems 
Submit problems to Dr. Alan J. Hoffman 
IBM Research Center, P.O. Box 218, Yorktown Heights, New York 10598 
2-6. Proposed by P. ERDi3S, The Hungarian Academy of Sciences, 
Budapest, Hungary. Graph decomposition. 
Prove that the complete graph on 3 n § 1 vertices does not contain 
2 + 1 edge disjoint non-planar graphs. 
2-7. Proposed by P. ERD6S, The Hungarian Academy of Sciences, 
Budapest, Hungary. Divisibility properties of a set of integers. 
How many numbers less than N are there, no one dividing the others? 
No one divisible by k others? 
For k = 1, the answer is N/2. For k = 2, the situation is already 
complex. 
2-8. Proposed by P. ERDiSS, The Hungarian Academy of Sciences, 
Budapest, Hungary. Sums of vectors in a Hilbert space. 
Let {a3} be vectors in a Hilbert space of norm at least 1. How many 
sums of the form Y~aj.e~ (e~ = ~1)  can there be of norm at most 1? 
2-9. Proposed by A. J. HOFFMAN, IBM Research Center, Yorktown 
Heights, New York. Difference sets. 
Let ~ be a finite projective plane of order n which admits a collineation 
that, regarded as a permutation of the points, is the product of exactly 
two disjoint cycles. Such a plane exists if and only if n = m ~ and there 
exist a set of integers dl , . . . ,  d~ such that the m 4-m 2 differences 
d~--dj( i  * j)  are congruent mod m 4-  m to all residues of m ~-  m 
except multiples of m ~ + m + 1. Such a set is known to exist only for 
m = 2. Is that the only possible value of m? (Any other solution corre- 
sponds to a non-desarguesian plane.) 
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